ABSTRACT
BACKGROUND
Breast cancer is the most common cancer diagnosed in women, both in developing and developed countries. It is the second leading cause of death in women worldwide [1] . The burden of the disease is increasing and if no action is taken it might go beyond control [2] . Today, there is no population and woman around the world with a truly low risk of developing breast cancer. The great majority of the burden of BC is expected to fall in low and middle-income countries, where the resources to deal with the current situation, never mind future increases, are absent to a great degree [3] . The widespread belief that the disease is rare in low-income regions such as Africa is a myth. Akarolo-Anthony and colleagues noted that the probability that a woman who lives to age 65 in Uganda would develop cancer is only 20% lower than that of her European contemporary [4] .
Prevention is the best option to tackle the rising epidemic of breast cancer. In this regard, screening, early detection and health awareness programs are cornerstones [5] . Public awareness can play a vital role in its prevention, early diagnosis and treatment [6] . BSE is a cost-effective method of early detection of cancer of the breast especially in resource poor countries [7] . Early detection and diagnosis can greatly increase chances for successful treatment and thus increasing awareness of the possible warning signs of the disease among the general public is a necessity [8] . More than 90% of cases of breast cancer can be detected by women themselves, stressing the importance of breast self-examination (BSE) as the key breast cancer detection mechanism [9] . The problem is that poor awareness of breast cancer symptoms has usually been associated with patient delay in seeking help resulting in reduced survival, more aggressive and fewer treatment options [10] .
The worst aspect of the disease in Ethiopia is that there is very little or almost no complete information on any aspect of the problem. In addition, there are no control and prevention programmes against the disease; diagnosis and treatment services are very limited. The findings of a study at Tikur Anbessa Specialized Hospital Radiotherapy Center (the only one in the country) showed that breast cancer is the second most prevalent malignancy accounting for 27.8% of all cancer cases referred to the hospital [11] .
METHODS
A cross sectional study was conducted in Mekelle town, from September to October, 2011. Mekelle is the capital city of Tigray Regional State, located 783 Km from Addis Ababa to the North of Ethiopia. The town is administratively divided in to 18 kebelles and had a population of 261,177; of whom 134,360 were females [12] . During the survey period, Mekelle town had five hospitals, five health centers as well as twenty private clinics. The majority of the city's population, however, is served by the government owned and operated health facilities [13] . The study population consisted of all women household heads in the town who were 20 years old and above, who resided in the selected kebelles at least for six months and consented to participate in the study.
The sample size was determined using the single population proportion formula [14] , assuming the proportion of females with high breast cancer knowledge to be 50% with a 95% confidence interval and 5% sampling error. After considering a design effect of 2% and 10% increment for non-response, the sample size was determined to be 845.
The predetermined sample size was divided among a randomly selected five kebeles proportional to the number of households in each. The required number of samples, from each kebele, was selected by systematic sampling technique, employing independent sampling intervals for each. The data collectors made a house-to-house visit in strict adherence to the pre-determined sampling intervals. Only female heads of the sampled households were interviewed. When the woman head in a sampled household was not available in the first visit, data collectors arranged alternative visits. If a woman was not available in all visits or declined to participate in the study, the household was jumped and the immediate next household in the sampling frame was considered. Pretested, semi-structured questionnaire adapted from studies done in Nigeria and Iran [15, 16] was used for the data collection. Data were collected by five health professionals specifically trained for this study.
The data were entered to Epi info 3.5.3 and analyzed using SPSS version 16 for windows program. There were twenty-eight questions aimed to assess breast cancer related knowledge. Each right response was given a score of 1; while a wrong response was scored 0. Respondents were categorized based on their overall knowledge scores using the mean ± standard deviation as cut off points. Therefore the score ranges [0, 6], [7, 13] and [14, 28] were assumed to be low, moderate and high BC knowledge, respectively. Pearson chi-square and logistic regression tests were employed to identify determinants of breast cancer knowldege and BSE practice of the respondents, respectively.
Ethical approval of the study was obtained from School of Pharmacy, Addis Ababa University Ethics Review Committee. The study was conducted after written permeation was obtained from the Regional Health Bureau and the administrators of the kebeles included in the study. Before respondents were requested for consent, they were well informed about the purpose and potential benefits of the study; and participation was on voluntary basis. Table 1 shows socio-demographic characteristics of the study population. The age of the study participants ranged from 20 to 75 years with a mean age of 33.66 ± 10.8 years. The study had a response rate of 95.7%. Onefifth 160 (19.8%) of the study participants were illiterate; while 257 (31.8%) and 105 (13%) had primary and college/university education, respectively. Majority 548 (67.7%) of the study participants were married. About four-fifth 649 (80.4%) of the women included in the study were Orthodox Christians, while 122 (15.1%) were Muslims. Three hundred sixty five (45.1%) of the women were housewives; followed by merchants 147 (18.2%). 
RESULTS

Socio-Demographic Characteristics
Breast Cancer Information Sources and Knowledge
Six hundred seventy five (83.4%) of the study participants reported that they have ever heard or read about breast cancer and further interviews were continued only with these study participants. As shown in Figure 1 , media (television, radio and newspaper) was reported as a major source of information for nearly three-fifth of the study participants. Two hundred (29.6%) of the respon- dents who reported to have had information on breast cancer mentioned colleagues/friends/neighbors as their major information source. The contribution of health professionals as a source of breast cancer related information was found to be very minimal 10 (1.5%).
The overall knowledge score of the respondents ranged from 6 to 24, with a mean of 9.29 (SD = 3.501); out of the 28 questions designed to assess BC knowledge of the respondents. Two hundred thirty four (34.7%) of the respondents had a knowledge score of greater than or equal to the mean knowledge score. Three hundred ten (45.9%) and 279 (41.3%) of the respondents had a low and moderate knowledge level, respectively; while 86 (12.7%) had a high knowledge level. The proportion of respondents who identified cigarette smoking, alcohol consumption and radiation exposure as risk factors for breast cancer was 236 (35%), 160(23.7%) and 119 (17.6%), respectively. With regard to symptoms of BC, breast lump 455 (67.4%), breast pain 275 (40.7%) and nipple rash 96 (14.2%) were commonly mentioned.
As presented in Table 2 , majority 609 (90.2%) of breast cancer informed women knew that early diagnosis of breast cancer improves chances of survival; and 439 (65%) of them indicated clinical breast examination (CBE) as a method of breast cancer detection. Only about one-fifth 140 (20.7%) of the respondents who had information on breast cancer mentioned BSE as a method of breast cancer detection. Mammography was known by very few 31 (4.6%) of the respondents. Three hundred eighty three (56.7%) of the breast cancer informed women said that breast cancer is a curable disease; of whom 244 (63.7%) indicated that biomedical treatment is preferred method to cure the disease.
Three hundred four (45%) of the women who reported to have had breast cancer information have ever heard/ read about BSE. The major source of information on BSE for nearly three-fifth 178 (58.5%) of the respondents who had information was media followed by colleagues/friends/neighbors 74 (24.3%). Forty-one (13.5%) of the study participants know that BSE should be started at the age of 20 or less, while 204 (67.1%) believed it should be started after the age of 20 years. Fifty-nine (19.4%) respondents don't know at what age BSE should be commenced. 
Breast Cancer Related Practices
Among the 304 study participants who had information on BSE, only 163 (53.6%) have ever done BSE and only 46 (29.5%) of them reported to practice it on a regular monthly basis. The age at which the study participants started BSE ranged from 13 to 56 year with a mean age of 24.92 ± 7.2. Among 152 women who practiced BSE and could report the age at which they started the practice, only 61 (40.1%) commenced it at the age of 20 years or less. The main reasons given for performing BSE were fear of breast cancer & other diseases 105 (64.4%) and unusual appearances of their breasts 38 (23.3%). Eighty nine (54.6%) of the BSE performers claimed to have a regular BSE performance of varying frequencies. Greater than half (55.5%) of the BSE non-performing study participants believed that they have some kind of barrier to practice BSE. Absence of symptoms or disease, doubt about its effectiveness and forgetfulness were mentioned as main barriers to perform BSE by 149 (52.3%), 78 (27.5%) and 38 (13.4%) of the respondents, respectively ( Table 3) .
Only 81 (12.2%) of the respondents have ever had CBE, of whom 34 (42%) had it only once before the study. Absence of symptoms or disease and not knowing the need were the main reasons mentioned by 220 (38.7%) and 214 (37.6%), respectively, of the respondents who never had CBE. Concerning mammography, only 18 (2.7%) have ever had it. The main reasons given by the women for their failure to have had mammography were doubt about its importance 215 (33.8%), not knowing as they should had it 203 (31.9%) and unavailability of the service 89 (14.0%).
Determinants of Breast Cancer
Knowledge and Breast
Self-Examination Practice
The present study indicated that educational level (X 2 = 29.427, p = 0.000) and occupation (X 2 = 38.364, p = 0.000) of the respondents were found to have significant influence on their overall breast cancer knowledge. Among 639 participants with complete information on education and knowledge score, we found that relatively higher percentage (29%) of the women with tertiary education had high knowledge as compared to illeterates and non-formally educated (13.3%) and women with primary, secondary and TVET educational status. Much less percentage of merchants 6 (5.3%) and housewives 31 (10%) had a high knowledge score relative to government employees 20 (20%), students 14 (19.2%), daily laborer, jobless and others 15 (19%). Other socio-demographic variables were not found to have significant influence on breast cancer knowledge score ( Table 4) .
Our results indicated that as age increases, the proportion of women performing BSE decreases i.e. 28.2% for the age group 20 -29 years to 15.8% among those of 50 years and older; but the logistic regression result showed that age was not significantly associated with BSE practice of the women. The proportion of women having col- 
DISCUSSION
This study was focused on females aged 20 years and above. This was because females are predominantly affected by the disease [17, 18] and almost all breast cancer screening techniques are applicable to females older than 20 years [19] .
Concur to the findings of the study done among rural Nigerian women, the present study revealed that 83.4% of the women have ever heard or read about breast cancer [20] . Three-fifth (59.1%) of those who had breast cancer information indicated that their major source of information was media. Colleagues/friends/neighbors were also mentioned as important sources of information on breast cancer. Surprisingly, the proportion of respondents who mentioned health professionals as major source of breast cancer information was very small. This is consistent to the findings of a similar study conducted among Pakistani females where relatives, friends and neighbors were found to be the main sources of breast cancer information while only 7.2% of females mentioned health care providers as sources of BC realted information [21] . The mean breast cancer knowledge score was 9.3 ± 3.5. Only 86 (12.7%) of the women had high knowledge level. A better breast cancer knowledge level was obtained in a study among Nigerian women [15] . This difference could be due to the fact that larger proportion of the women in that study were singles and younger (61.9% were under the age of 30% and 46.1% were singles) than the present study, which would make them more cautious about health problems affecting their beauty and physical appearance, might also have contributed for their better knowledge level.
In the present study, large proportion (90.2%) of breast cancer informed participants knew that early detection of breast cancer improves chances of survival from the disease. A contrasting result to this was reported from a study among Jordanian women where the study participants said that detecting it in an early or late state wouldn't change the course of the disase [22] . There was no single respondent who mentioned adverse effects of the drugs as a barrier to use modern medicine. This is not in line with the fact that adverse drug reactions are one of the challenges in the treatment of breast cancer [3] .
Regarding BSE knowledge of the women, 45% of those who had information on breast cancer have ever heard/read about BSE. A study of BSE behavior among Chinese immigrant women indicated that 80.9% reported having heard of BSE [23] . Another study on a group of women in a rural area of Western Turkey found that 72.1% of the respondents had knowledge about BSE [23] . The relatively low knowledge of our respondents about BSE might preclude them from practicing BSE, which might lessen chances of early detection of the disease. Since the proportion of respondents receiving BSE information from colleagues/friends/neighbors is very high as compared to those who depend on books, internet or health professionals, chances of getting biased information might be significant. In addition, the reason why health professionals were not serving as major source of information on BSE related issues needs to be investigated.
The present study showed that among the respondents who reported to have had information on breast cancer, only 20.1% have ever done BSE, less than a third of them performing it on a regular monthly basis. The study among women in Iran found that 17% of the respondents were performing regular monthly BSE. The main reason mentioned by non-performers was lack of knowledge on how to do it (64.0%) [16] . Lowest rate of BSE performance was reported by Jordanian women in which only 7% of the participants reported practicing BSE on a regular monthly basis [22] .
The major barriers for practicing BSE identified in the present study were absence of the symptoms and lack of knowledge about its importance. In a cross-sectional survey among 357 Kuwait women, the main reasons for not performing BSE were fear of cancer discovery (13.4%), forgetfulness (14.5%), failure to realize the importance of BSE (15.3%) and lack of knowledge about the technique of BSE (28.9%) [24] . In another study among Iranian women the common reasons given for not doing BSE include lack of knowledge (48%), forgetfulness (20%), fear of finding a mass (17%), no necessary belief (9%) and lack of time (4%) [25] . A study among American women reported that 96% of them had knowledge about BSE, but only 19% -40% performed it on a monthly basis [26] . This practice knowledge gap needs to be adreessed inorder to tackle the disase in these countries.
Having university/college education and engagement in occupations other than housewife and merchant were associated with higher breast cancer knowledge scores. These results are in agreement with findings that were reported by Okobia and colleagues [15] among Nigerian women. Other demographic variables including age, marital status and religion were not significantly related to knowledge score.
Having college/university education, having personal history of breast problems and breast cancer knowledge score of 50% and above were significant determinants of practicing BSE. In this respect, College/university educated respondents were found to have nearly five times better BSE performance than others. Women with a high breast cancer knowledge score were six times more likely to perform BSE relative to those with a low breast cancer knowledge score. Even though BSE practice was found to have relation with other variables (age, religion, marital status, personal history of breast cancer and family history of breast cancer), statistically significant association was obtained with none of them. Okobia and colleagues [15] reported a more or less similar finding to this study. In their study higher level of education and higher knowledge score were significant determinants of BSE practice.
CONCLUSION
The study revealed that majority of the women household heads in Mekelle town had low breast cancer knowledge. Small proportion of the women was found to have experiences of breast cancer related beneficial practices: performing BSE, having CBE and having mammography. Educational level and occupation were found to have significant association with breast cancer knowledge score; while BSE practice of the women was found to be significantly affected by educational level, breast cancer knowledge and history of breast problems other than breast cancer.
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